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ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß “¬æ—π∏ÿå·≈– à«π¢Õßº—°ª≈—ßæ—π∏ÿå¢“« à«π„∫ (White
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μâ“πÕπÿ¡Ÿ≈Õ‘ √– (IC50) ‚¥¬«‘∏’ DPPH ·≈– ABTS ¥’∑’Ë ÿ¥ ‚¥¬ WCL ·≈– RCS ¡’§à“ IC50 ¢Õß DPPH
‡∑à“°—∫ 0.98 ·≈– 1.22 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈– ”À√—∫ ABTS μ—«Õ¬à“ß‡¡◊Õ°º—°ª≈—ß WCL
·≈– RCS ¡’§à“ IC50 ‡∑à“°—∫ 2.47 ·≈– 2.37 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫  ”À√—∫ ¡∫—μ‘°“√μâ“π
®ÿ≈‘π∑√’¬å Staphylococcus aureus, Escherichia coli, Salmonella Typhimurium ·≈– Pseudomonas
aeruginosa ¥â«¬‡∑§π‘§ Disc diffusion method §«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ (mini-
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‚¥¬¡’§à“ MBC ¢Õß S. aureus, S. Typhimurium ·≈– P. aeruginosa ‡∑à“°—∫ 29 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√
·≈– E. coli ‡∑à“°—∫ 57 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ · ¥ß„Àâ‡ÀÁπ«à“  “√ °—¥‡¡◊Õ°®“°º—°ª≈—ß¡’§«“¡ “¡“√∂„π
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ABSTRACT
The objective of this research was to investigate effect of varieties and parts of White
Ceylon Leave (WCL), White Ceylon Stem (WCS), Red Ceylon Leave (RCL) and Red Ceylon
Stem (RCS) on their antioxidant and antimicrobial properties. Results showed that WCL and
RCS have higher potential antioxidant activities by DPPH and ABTS radical scavenging method.
In DPPH scavenging assay, IC50 value of WCL and RCS were 0.98 and 1.22 mg/mL, respec-
tively. For ABTS radical scavenging assay, IC50 value of WCL and RCS were 2.47 and 2.37
mg/mL, respectively. For antimicrobial activities of Staphylococcus aureus, Escherichia coli,
Salmonella Typhimurium and Pseudomonas aeruginosa, the antimicrobial activities were deter-
mined by Disc diffusion method, minimum inhibitory concentrations (MIC) and minimum bac-
tericidal concentrations (MBC). It was found that WCS extracts showed better activity against all
strains, the MBC of WCS was 29 mg/mL for S. aureus, S. Typhimurium and P. aeruginosa and
57 mg/mL for E. coli. This study indicates that extracts from Ceylon spinach have potential to
use as natural antioxidant and antimicrobial agents in food or cosmetic applications.
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∫∑π”
ªí®®ÿ∫—π ºŸâ∫√‘‚¿§‡√‘Ë¡¡’°“√μ√–Àπ—°∂÷ß§«“¡ª≈Õ¥¿—¬∑“ßÕ“À“√ ‡π◊ËÕß®“°¡’°“√„™â “√
 —ß‡§√“–Àå¡“ª√–¬ÿ°μå„™â„π°“√ªÑÕß°—π°“√‡®√‘≠‡μ‘∫‚μ¢Õß®ÿ≈‘π∑√’¬å„πÕ“À“√·≈–™à«¬™–≈Õ°“√‡°‘¥ªØ‘°‘√‘¬“
ÕÕ°´‘‡¥™—π„πÕ“À“√ ‚¥¬ºŸâ∫√‘‚¿§‡√‘Ë¡‡°‘¥§«“¡°—ß«≈‡°’Ë¬«°—∫¢Õß “√‡§¡’‡À≈à“π—Èπ ‡π◊ËÕß®“°Õ“®¡’º≈¢â“ß
‡§’¬ßÀ“°‰¥â√—∫‡¢â“ Ÿà√à“ß°“¬ ‚¥¬Õ“®‡ªìπ “√∑’Ë∑”„Àâ‡°‘¥¡–‡√Áß [1] Õÿμ “À°√√¡Õ“À“√·≈–¬“®÷ß‰¥â„Àâ§«“¡
 π„®„π°“√ °—¥∑“ß∏√√¡™“μ‘®“°æ◊™ ¡ÿπ‰æ√ ‡™àπ πÈ”¡—πÀÕ¡√–‡À¬ À√◊Õ«— ¥ÿ∑“ß∏√√¡™“μ‘Õ◊ËπÊ ¡“°¢÷Èπ ‡æ◊ËÕ
∑¥·∑π°“√„™â«— ¥ÿ —ß‡§√“–Àå ‡π◊ËÕß®“°‡ªìπº≈‘μ¿—≥±å∑’Ë‰¥â®“°∏√√¡™“μ‘ ¡’ “√æ‘…πâÕ¬ ‰¡à¡’º≈°√–∑∫¢â“ß‡§’¬ß
®÷ß¡’§«“¡ª≈Õ¥¿—¬ Ÿß ‡ªìπ¡‘μ√μàÕ ‘Ëß·«¥≈âÕ¡ ‰¥â√—∫°“√¬Õ¡√—∫‚¥¬∑—Ë«‰ª [2] ‚¥¬‡©æ“–°“√„™â “√ °—¥
®“°‡¡◊Õ° ´÷Ëß‡ªìπ “√„π°≈ÿà¡æÕ≈‘·´Á°§“‰√¥å ∑’Ë¡—°π”¡“„™â‡ªìπ “√‡æ‘Ë¡§«“¡¢âπÀπ◊¥  “√·¢«πμ–°Õπ ·≈–
 “√∑’Ë∑”„Àâ‡°‘¥‡®≈ [3] ·≈–¡’°“√»÷°…“·À≈àß«—μ∂ÿ¥‘∫„À¡àÊ ¢ÕßæÕ≈‘·´Á°§“‰√¥å∑’Ë “¡“√∂π”¡“ °—¥‡¡◊Õ°
·≈–æ—≤π“ ¡∫—μ‘¢Õß‡¡◊Õ°∑’Ë °—¥‰¥â √«¡∂÷ß°“√¥—¥·ª√ ¡∫—μ‘¢Õß‡¡◊Õ°¥—ß°≈à“« ‚¥¬ Behbahani ·≈–§≥–
[4] ‰¥â∑”°“√ °—¥‡¡◊Õ°®“°‡¡≈Á¥μâπÀ¡ÕπâÕ¬À√◊Õº—°°“¥πÈ” ·≈–π”‰ªº ¡√«¡°—∫πÈ”¡—π∑’Ë °—¥‰¥â®“°º—°™’
≈“« ‡æ◊ËÕ„™â„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫‡π◊ÈÕ«—« ‚¥¬æ∫«à“‡π◊ÈÕ«—«∑’Ë‡§≈◊Õ∫¥â«¬ “√ °—¥‡¡◊Õ°√«¡°—∫πÈ”¡—π®“°º—°™’
≈“« ¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥≈¥≈ß ‚¥¬¡’°“√≈¥≈ß¢Õß Escherichia coli, Staphylococcus aureus
·≈–‡™◊ÈÕ√“ ‡¡◊ËÕ√–¬–‡«≈“„π°“√‡°Á∫√—°…“¬“«π“π¢÷Èπ ·≈– Kim ·≈–§≥– [5] ∑”°“√ °—¥ “√ °—¥®“°º—°
„∫‡¢’¬« 10 ™π‘¥ ‡æ◊ËÕ„™â‡ªìπ “√°—π‡ ’¬„πº≈‘μ¿—≥±å‡π◊ÈÕ ·≈–æ∫ “√ °—¥®“°æ◊™ “¡“√∂„™â‡ªìπ “√μâ“π
ÕÕ°´‘‡¥™—π·≈–μâ“π‡™◊ÈÕ®ÿ≈‘π∑√’¬å‰¥â
º—°ª≈—ß (Ceylon spinach) ‡ªìπæ◊™º—° ¡ÿπ‰æ√∑’Ë “¡“√∂æ∫‰¥â∑—Ë«‰ª„π∑ÿ°¿Ÿ¡‘¿“§¢Õßª√–‡∑»
‰∑¬ ‚¥¬º—°ª≈—ßπ—Èπª√–°Õ∫¥â«¬ “√‡¡◊Õ°ª√‘¡“≥¡“°„π à«πμà“ßÊ ¢Õßμâπ ´÷Ëß‡ªìπ “√°≈ÿà¡æÕ≈‘·´Á°§“
‰√¥å∑’Ë “¡“√∂≈–≈“¬πÈ” ¡’Õß§åª√–°Õ∫À≈—°§◊Õ D-galactose [6] πÕ°®“°π’È  “√‡¡◊Õ°®“°º—°ª≈—ß¬—ß¡’
 ¡∫—μ‘„π°“√™à«¬≈¥°“√Õ—°‡ ∫ ≈¥°“√μ‘¥‡™◊ÈÕ·∫§∑’‡√’¬ ¡’ƒ∑∏‘Ï„π°“√ª°ªÑÕß‡´≈≈å ‚¥¬°“√‡§≈◊Õ∫‡π◊ÈÕ‡¬◊ËÕ
„π°√–‡æ“–Õ“À“√  ”À√—∫„π à«π¢Õß≈”μâπ·≈–„∫ ¡’ ¡∫—μ‘‡ªìπ¬“√–∫“¬·≈–¬“·°âªí  “«–Õ—°‡ ∫‰¥â [7] ‚¥¬
Hexiang ·≈–§≥– [8] æ∫«à“º—°ª≈—ß¡’ à«πª√–°Õ∫¢Õß “√ª√–°Õ∫øïπÕ≈‘° ∫’∑“‡≈π ·§‚√∑’πÕ¬¥å °√¥
Õ–¡‘‚π ·≈–‡ªª‰∑¥å ´÷ËßÕß§åª√–°Õ∫‡À≈à“π’È¡’ƒ∑∏‘Ï„π°“√‡ªìπ “√μâ“πÕπÿ¡Ÿ≈Õ‘ √– ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ‰«√— 
·≈–¡’ƒ∑∏‘Ï„π°“√μâ“π‡™◊ÈÕ√“™π‘¥ Botrytis cinerea, Fusarium oxysporum ·≈– Mycosphaerella
arachidicola ‰¥â ·≈–¬—ßæ∫«à“ “√ °—¥®“°„∫º—°ª≈—ß “¡“√∂¬—∫¬—Èß®ÿ≈‘π∑√’¬å™π‘¥ Staphylococcus aureus,
Bacillus subtilis, Escherichia coli ·≈– Klebsiella pneumonia ‚¥¬ ”À√—∫º—°ª≈—ßπ—Èπ∂◊Õ‡ªìπæ◊™º—°
æ◊Èπ∫â“π´÷Ëß∂Ÿ°®—¥‡ªìπæ◊™∑’Ë¡’»—°¬¿“æ∑“ß‡»√…∞°‘®√–¥—∫™ÿ¡™π [9] ∑’Ëπ‘¬¡π”¡“∫√‘‚¿§‡ªìπÕ“À“√ª√–®”«—π
À√◊Õ∫√‘‚¿§ ¥μ“¡ƒ¥Ÿ°“≈
Õ¬à“ß‰√°Áμ“¡ ¢âÕ¡Ÿ≈„π¥â“π “¬æ—π∏ÿå·≈– à«πμà“ßÊ ¢Õßº—°ª≈—ß¬—ß¡’¢âÕ¡Ÿ≈®”°—¥ ß“π«‘®—¬π’È®÷ß¡’
«—μ∂ÿª√– ß§å„π°“√ °—¥ “√‡¡◊Õ°®“°º—°ª≈—ß®“° 2  “¬æ—π∏ÿå ·≈–»÷°…“º≈¢Õß°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–
°“√μâ“π®ÿ≈‘π∑√’¬å¢Õß à«π¢Õßº—°ª≈—ß („∫ ·≈–≈”μâπ) ‡æ◊ËÕ‡ªìπ·π«∑“ß°“√‡æ‘Ë¡¡Ÿ≈§à“¢Õßº—°æ◊Èπ∫â“π‰∑¬ ·≈–
 “¡“√∂π”‡¡◊Õ°∑’Ë∑”°“√ °—¥‰¥â‰ªª√–¬ÿ°μå„πÕÿμ “À°√√¡Õ“À“√·≈–¬“Õ◊ËπÊ ‰¥â
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Õÿª°√≥å·≈–«‘∏’¥”‡π‘π°“√«‘®—¬
«— ¥ÿ°“√∑¥≈Õß
º—°ª≈—ßæ—π∏ÿå¢“«·≈–·¥ß Õ“¬ÿ 1.5-2 ‡¥◊Õπ ‰¥â®“°«‘∑¬“≈—¬‡°…μ√·≈–‡∑§‚π‚≈¬’‡™’¬ß„À¡à Õ”‡¿Õ
 —πªÉ“μÕß ®—ßÀ«—¥‡™’¬ß„À¡à ‡Õ∑“πÕ≈ (RCI Labscan, Thailand)  “√≈–≈“¬ 99% Ruthenium red (Loba
Chemie, India) 2,2-‰¥øïπ‘≈-1-æ‘§√‘≈‰Œ¥√“´‘≈ (Sigma-Aldrich, Singapore) 2,2û-Õ–´‘‚π∫‘  (3-‡Õ∑‘≈
‡∫π‚´‰∑Õ–‚´≈’π-6- —´≈‚øπ‘°) (Sigma-Aldrich, Singapore) ‡¡∑“πÕ≈ (RCI Labscan, Thailand)
‚æ·∑ ‡´’¬¡‡ªÕ√å´ —≈‡øμ (Sigma-Aldrich, Singapore) ‰¥‡¡∑‘≈´—≈øÕ°´å‰´¥å (RCI Labscan, Thailand)
1. °“√»÷°…“º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘¢Õß‡¡◊Õ°º—°ª≈—ß
∑”°“√»÷°…“ ¡∫—μ‘¢Õß‡¡◊Õ°∑’Ë °—¥‰¥â®“° à«π„∫·≈–≈”μâπ¢Õßº—°ª≈—ß¢“«·≈–º—°ª≈—ß·¥ß
ÕÕ°·∫∫°“√∑¥≈Õß·∫∫ 22  Factorial in CRD ‚¥¬¡’∑—ÈßÀ¡¥ 4  ‘Ëß∑¥≈Õß §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π„∫
(White Ceylon Leave; WCL) º—°ª≈—ßæ—π∏ÿå¢“« à«π≈”μâπ (White Ceylon Stem; WCS) º—°ª≈—ßæ—π∏ÿå
·¥ß à«π„∫ (Red Ceylon Leave; RCL) ·≈–º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ (Red Ceylon Stem; RCS) ‚¥¬
∑”°“√ °—¥‡¡◊Õ°º—°ª≈—ßμ“¡«‘∏’°“√¥—¥·ª≈ß®“° Jaicheun and Samutsri [10] ‚¥¬π”º—°ª≈—ß¡“∑”§«“¡
 –Õ“¥·≈–ªíòπ„Àâ¡’¢π“¥‡≈Á°≈ß π”º—°ª≈—ß‰ª·™à„ππÈ”°≈—Ëπ ‚¥¬Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”°≈—Ëπ§◊Õ 80 Õß»“‡´≈‡ ’´¬ 
Õ—μ√“ à«π√–À«à“ßº—°ª≈—ß·≈–πÈ”°≈—Ëπ §◊Õ 1:1 ‡ªìπ√–¬–‡«≈“ 5 π“∑’ ·≈–ªíòπ¥â«¬‡§√◊ËÕßªíòπ≈–‡Õ’¬¥π“π 1
π“∑’ ∫’∫·≈–°√Õß‡¡◊Õ°¥â«¬ºâ“¢“«∫“ß Õ∫‡¡◊Õ°∑’Ë‰¥â∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡´’¬  ®π‡¡◊Õ°¡’≈—°…≥–·Àâß
·≈–π” “√ °—¥∑’Ë‰¥â‰ª∑”°“√«‘‡§√“–Àå ¡∫—μ‘¥—ßπ’È
1.1 ª√‘¡“≥√âÕ¬≈–¢Õßº≈º≈‘μ·≈–§à“∑“ß°“¬¿“æ
∑”°“√«‘‡§√“–Àåª√‘¡“≥√âÕ¬≈–¢Õßº≈º≈‘μ∑’Ë‰¥â (% yield) ª√‘¡“≥§«“¡™◊Èπμ“¡«‘∏’°“√¢Õß AOAC
[11] §à“«Õ‡μÕ√å·Õ°∑‘«‘μ’¥â«¬‡§√◊ËÕß Water activity meter (AquaLab, Decagon, USA) §«“¡‡ªìπ°√¥
¥à“ß¥â«¬‡§√◊ËÕß pH meter (Mettler-Toledo AG, Switzerland) ¥—¥·ª≈ß«‘∏’®“° Alalor ·≈–§≥– [12]
·≈–§à“ ’„π√–∫∫ CIE Lab (L*, a*, b*) ¥â«¬‡§√◊ËÕß«—¥§à“ ’ Colorimeter (CR-410, Konica-Minolta,
Japan)
1.2 §«“¡‡ªìπ‡¡◊Õ° ·≈–§«“¡Àπ◊¥
∑¥ Õ∫§«“¡‡ªìπ‡¡◊Õ° ¥â«¬ Ruthenium red test μ“¡«‘∏’°“√¢Õß Deogade ·≈–§≥– [13]
‚¥¬π”‰ª àÕß„μâ°≈âÕß®ÿ≈∑√√»πå (CHK2-F-GS, Olympus, Japan) ·≈–∑”°“√«—¥§«“¡Àπ◊¥ ¥â«¬ Brookfield
viscometer (RVDV-II+, Brookfield, USA) ‚¥¬„™â«‘∏’°“√¢Õß Jaicheun and Samutsri [10] ‚¥¬
°”Àπ¥§«“¡‡√Á«√Õ∫∑’Ë 60 √Õ∫μàÕπ“∑’
1.3 À¡Ÿàøíß°å™—π
∑”°“√«‘‡§√“–ÀåÀ¡Ÿàøíß°å™—π ¥â«¬„™â‡§√◊ËÕß Fourier transform infrared spectrophotometer
(Nicolet Nexus 670, Thermo Scientific, USA) „™â‡∑§π‘§ Attenuated reflection infrared spectros-
copy (ATR) ∑”°“√«‘‡§√“–Àåμ—«Õ¬à“ßºß‡¡◊Õ°º—°ª≈—ß∑—Èß 4  ‘Ëß∑¥≈Õß „π™à«ß§«“¡¬“«§≈◊Ëπ‡∑à“°—∫ 4000
650 cm-1 ∑”°“√·ª≈º≈ IR spectrum ‡æ◊ËÕ«‘‡§√“–ÀåÀ¡Ÿàøíß°å™—π ‚¥¬‡∑’¬∫°—∫ reference ®“° LibreTexts [14]
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2. °“√»÷°…“º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–
2.1 °“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH Radical scavenging assay
∑”°“√«‘‡§√“–Àåƒ∑∏‘Ï°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ DPPH Radical scavenging assay ‚¥¬«‘∏’°“√¢Õß
Chatchawal ·≈–§≥– [15] ‡μ√’¬¡ “√ °—¥º—°ª≈—ß§«“¡‡¢â¡¢âπ 1, 2, 3, 4 ·≈– 5 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√
‚¥¬„™âπÈ”‡ªìπμ—«∑”≈–≈“¬ ∑”ªØ‘√‘¬“°—∫ “√≈–≈“¬ DPPH §«“¡‡¢â¡¢âπ 0.25 ¡‘≈≈‘‚¡≈“√å ‚¥¬„™â
‡¡∑“πÕ≈‡ªìπμ—«∑”≈–≈“¬ „πÕ—μ√“ à«π 1:1 ∑”ªØ‘°‘√‘¬“„π∑’Ë¡◊¥‡ªìπ‡«≈“ 30 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–
∑”°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 550 π“‚π‡¡μ√ ‚¥¬Õà“π§à“‚¥¬„™â‡§√◊ËÕß Multi-mode microplate
reader (SpectraMaz® i3x, Molecular Devices, USA) ·≈–§”π«≥√âÕ¬≈–„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– ‚¥¬∑’Ë
§à“ IC50
  “¡“√∂§”π«≥‰¥â®“°§«“¡‡¢â¡¢âπ∑’Ë “¡“√∂≈¥°“√¥Ÿ¥°≈◊π· ß¢Õß “√≈–≈“¬ DPPH ‰¥â√âÕ¬≈– 50
2.2 °“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ ABTS Radical scavenging assay
∑”°“√«‘‡§√“–Àåƒ∑∏‘Ïμâ“πÕπÿ¡Ÿ≈Õ‘ √–¥â«¬«‘∏’ ABTS Radical Scavenging Assay ‚¥¬
¥—¥·ª≈ß«‘∏’°“√®“° Suguna ·≈–§≥– [16] ‡μ√’¬¡ “√ °—¥º—°ª≈—ß§«“¡‡¢â¡¢âπ 1, 2, 3, 4 ·≈– 5 ¡‘≈≈‘
°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬„™âπÈ”‡ªìπμ—«∑”≈–≈“¬ ∑”ªØ‘°‘√‘¬“°—∫ “√≈–≈“¬ ABTS §«“¡‡¢â¡¢âπ 7 ¡‘≈≈‘‚¡≈“√å
·≈–∑”°“√‡®◊Õ®“ß‚¥¬„™â‡Õ∑“πÕ≈‡¢â¡¢âπ√âÕ¬≈– 80 „Àâ¡’§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë§«“¡¬“«§≈◊Ëπ 734 π“‚π‡¡μ√
‡∑à“°—∫ 0.70 ± 0.02 ‚¥¬‡μ‘¡ “√ °—¥ª√‘¡“μ√ 100 ‰¡‚§√≈‘μ√ ∑”ªØ‘°‘√‘¬“°—∫ “√≈–≈“¬ ABTS ª√‘¡“μ√
900 ‰¡‚§√≈‘μ√ ∑”ªØ‘°‘√‘¬“„π∑’Ë¡◊¥‡ªìπ‡«≈“ 6 π“∑’∑’ËÕÿ≥À¿Ÿ¡‘ÀâÕß ·≈–∑”°“√«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑’Ë
§«“¡¬“«§≈◊Ëπ 734 π“‚π‡¡μ√ ‚¥¬Õà“π§à“‚¥¬„™â‡§√◊ËÕß Multi-mode microplate reader (SpectraMaz®
i3x, Molecular Devices, USA) ·≈–§”π«≥√âÕ¬≈–„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– ‚¥¬∑’Ë§à“ IC50  “¡“√∂
§”π«≥‰¥â®“°§«“¡‡¢â¡¢âπ∑’Ë “¡“√∂≈¥°“√¥Ÿ¥°≈◊π· ß¢Õß “√≈–≈“¬ ABTS ‰¥â√âÕ¬≈– 50
3. °“√»÷°…“º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘„π°“√μâ“π®ÿ≈‘π∑√’¬å
3.1 §«“¡ “¡“√∂„π°“√μâ“π®ÿ≈‘π∑√’¬å¢—Èπμâπ‚¥¬„™â‡∑§π‘§ Disc diffusion method
∑”°“√ °—¥ “√®“°º—°ª≈—ß‚¥¬„™â Soxhlet apparatus ·≈–„™â‡Õ∑“πÕ≈§«“¡‡¢â¡¢âπ 95% „π
°“√ °—¥ π” “√ °—¥∑’Ë‰¥â‰ª∑”°“√√–‡À¬‚¥¬„™â Rotary evaporator ·≈–∑”°“√‡°Á∫∑’ËÕÿ≥À¿Ÿ¡‘ 4 Õß»“‡´≈‡ ’´¬ 
À≈—ß®“°π—Èππ”‰ª∑¥ Õ∫À“§«“¡ “¡“√∂„π°“√μâ“π®ÿ≈‘π∑√’¬å¢—Èπμâπ‚¥¬„™â‡∑§π‘§ Disc diffusion method
¥—¥·ª≈ß«‘∏’°“√®“° Sen at al. [17] ∑”°“√®ÿà¡ paper disc ≈ß„π “√ °—¥ ·≈–«“ß∫πÕ“À“√‡≈’È¬ß‡™◊ÈÕ
∑’Ë∑”°“√‡æ“–‡≈’È¬ß‡™◊ÈÕ ·≈–∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑”°“√μ√«® Õ∫ inhibi-
tion zone ‚¥¬«—¥‡ âπºà“π»Ÿπ¬å°≈“ß¢Õß‚´π„ ∑’Ë¢÷Èπ∫√‘‡«≥√Õ∫ paper disc ∑’Ëºà“π°“√®ÿà¡¥â«¬ “√ °—¥ „™â
Tetracycline ‡ªìπμ—«§«∫§ÿ¡ ∑”°“√∑¥ Õ∫°—∫®ÿ≈‘π∑√’¬å¥—ßπ’È ‰¥â·°à S. aureus, E. coli, S. Typhimurium
·≈– P. aeruginosa
3.2 §«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß®ÿ≈‘π∑√’¬å (Minimum inhibition concentration, MIC)
π” “√ °—¥®“°º—°ª≈—ß∑’Ë‰¥â®“°°“√∑¥≈Õß∑’Ë 3.1 ¡“∑¥ Õ∫À“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂
¬—∫¬—Èß®ÿ≈‘π∑√’¬å ‚¥¬¥—¥·ª≈ß«‘∏’°“√®“° Alma ·≈–§≥– [18] π” Eppendorf ¢π“¥ 2 ¡‘≈≈‘≈‘μ√∑’Ëºà“π
°“√¶à“‡™◊ÈÕ®”π«π 10 À≈Õ¥ ¥Ÿ¥Õ“À“√‡≈’È¬ß‡™◊ÈÕ Mueller Hinton broth „ à≈ß„πÀ≈Õ¥∑’Ë 2-10 À≈Õ¥≈–
250 ‰¡‚§√≈‘μ√ ®“°π—Èπ¥Ÿ¥ “√ °—¥≈ß„πÀ≈Õ¥∑’Ë 1 ·≈– 2 À≈Õ¥≈– 250 ‰¡‚§√≈‘μ√ „™âªî‡ªμ¥Ÿ¥ “√„π
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À≈Õ¥∑’Ë 2 ª√‘¡“μ√ 250 ‰¡‚§√≈‘μ√ „ à≈ß„πÀ≈Õ¥∑’Ë 3 À≈—ß®“°π—Èπ¥Ÿ¥ “√„πÀ≈Õ¥∑’Ë 3 ª√‘¡“μ√ 250
‰¡‚§√≈‘μ√ „ à≈ß„πÀ≈Õ¥∑’Ë 4 ∑”‡™àππ’È‰ª®π∂÷ßÀ≈Õ¥∑’Ë 10 ·≈–∑”°“√¥Ÿ¥ “√≈–≈“¬„πÀ≈Õ¥∑’Ë 10 ∑‘Èß‰ª
250 ‰¡‚§√≈‘μ√ ∑”°“√‡μ‘¡‡™◊ÈÕ®ÿ≈‘π∑√’¬å∑’Ë‡μ√’¬¡‰«â≈ß‰ª„π∑ÿ°À≈Õ¥ À≈Õ¥≈– 250 ‰¡‚§√≈‘μ√ π”‰ª∫à¡∑’Ë
Õÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡ ’´¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ∑”°“√ —ß‡°μÀ≈Õ¥ ÿ¥∑â“¬∑’Ë‰¡à¡’®ÿ≈‘π∑√’¬å‡®√‘≠À√◊Õ
Õ“À“√‡≈’È¬ß‡™◊ÈÕ„πÀ≈Õ¥‰¡à¢ÿàπ Õà“πª√‘¡“≥¢Õß “√∑¥ Õ∫¢ÕßÀ≈Õ¥π’È‡ªìπ§à“ MIC ∫—π∑÷°Àπà«¬‡ªìπ¡‘≈≈‘
°√—¡μàÕ¡‘≈≈‘≈‘μ√ ∑”°“√∑¥ Õ∫°—∫®ÿ≈‘π∑√’¬å¥—ßπ’È ‰¥â·°à S. aureus, E. coli, S. Typhimurium ·≈– P.
aeruginosa
3.3 §«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“®ÿ≈‘π∑√’¬å (Minimum bactericidal concentration, MBC)
π”º≈ MIC ®“°¢âÕ 3.2 ¡“À“§à“ MBC ‚¥¬∑”°“√‡æ“–‡™◊ÈÕ‚¥¬„™â‡∑§π‘§ Steak plate ∫π
Õ“À“√‡≈’È¬ß‡™◊ÈÕ Mueller Hinton agar ®“°π—Èππ”‰ª∫à¡∑’ËÕÿ≥À¿Ÿ¡‘ 37 Õß»“‡´≈‡´’¬  ‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß
 —ß‡°μ·≈–∫—π∑÷°º≈°“√∑¥≈Õß ‚¥¬ —ß‡°μ§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë‰¡àæ∫°“√‡®√‘≠¢Õß‡™◊ÈÕ®ÿ≈‘π∑√’¬å ∑”°“√
∑¥ Õ∫°—∫®ÿ≈‘π∑√’¬å¥—ßπ’È S. aureus, E. coli, S. Typhimurium ·≈– P. aeruginosa
4. °“√«‘‡§√“–Àåº≈∑“ß ∂‘μ‘
∑”°“√«‘‡§√“–Àå∑“ß ∂‘μ‘¥â«¬«‘∏’«‘‡§√“–Àå§«“¡·ª√ª√«π ‡æ◊ËÕ§”π«≥§à“‡©≈’Ë¬ ·≈–‡ª√’¬∫‡∑’¬∫§«“¡
·μ°μà“ß¥â«¬«‘∏’ Duncanûs multiple range test ∑’Ë√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ√âÕ¬≈– 95 ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª
SPSS (version 17.0)
º≈°“√«‘®—¬
1. º≈°“√»÷°…“º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘¢Õß‡¡◊Õ°º—°ª≈—ß
∑”°“√ °—¥ºß‡¡◊Õ°º—°ª≈—ß ´÷Ëß¥—¥·ª≈ß«‘∏’®“° Jaicheun and Samutsri [10] ‚¥¬π”º—°ª≈—ß
¡“∑”§«“¡ –Õ“¥·≈–ªíòπ≈–‡Õ’¬¥„Àâ¡’¢π“¥‡≈Á°≈ß ®“°π—Èππ”º—°ª≈—ß∑’Ëªíòπ≈–‡Õ’¬¥·≈â« ·™à„ππÈ”°≈—Ëπ ‚¥¬
Õ—μ√“ à«π¢Õßº—°ª≈—ß·≈–πÈ”°≈—Ëπ §◊Õ 1:1 ·™àº—°„ππÈ”‡ªìπ‡«≈“ 5 π“∑’ ‚¥¬Õÿ≥À¿Ÿ¡‘¢ÕßπÈ”∑’Ë„™â§◊Õ πÈ”∑’Ë
Õÿ≥À¿Ÿ¡‘ 80 Õß»“‡´≈‡ ’´¬  ªíòπ¥â«¬‡§√◊ËÕßªíòπ≈–‡Õ’¬¥π“π  1 π“∑’ ®“°π—Èπ∑”°“√∫’∫·≈–°√Õß‡¡◊Õ°¥â«¬
ºâ“¢“«∫“ß ∑”°“√Õ∫‡¡◊Õ°∑’ËÕÿ≥À¿Ÿ¡‘ 50 Õß»“‡´≈‡ ’´¬  ®π‡¡◊Õ°¡’≈—°…≥–·Àâß ‰¥â¥—ß√Ÿª∑’Ë 1 ·≈–π”ºß
‡¡◊Õ°‰ª«‘‡§√“–Àå ¡∫—μ‘μà“ßÊ ¥—ß· ¥ß„πμ“√“ß∑’Ë 1-4
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√Ÿª∑’Ë 1 ºß‡¡◊Õ°º—°ª≈—ß (°) WCL §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π„∫ (¢) WCS §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π≈”μâπ
(§) RCL §◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π„∫ (ß) RCS §◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ
®“°°“√ °—¥ºß‡¡◊Õ°®“°º—°ª≈—ß §à“√âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ §à“«Õ‡μÕ√å·Õ°∑‘«‘μ’ ·≈–
§à“§«“¡‡ªìπ°√¥¥à“ß¢Õß “√ °—¥‡¡◊Õ°®“°º—°ª≈—ß∑—Èß 4  ‘Ëß∑¥≈Õß ¥—ßμ“√“ß∑’Ë 1 æ∫«à“ª√‘¡“≥§«“¡™◊Èπ §à“
«Õ‡μÕ√å·Õ°∑‘«‘μ’ ·≈–§à“§«“¡‡ªìπ°√¥¥à“ß·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05) ‚¥¬æ∫«à“ WCL ·≈–
RCS ¡’ª√‘¡“≥§«“¡™◊Èπ∑’Ë¡“°°«à“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ WCS ·≈– RCL ·≈–§à“«Õ‡μÕ√å·Õ°∑‘«‘μ’∑’Ëæ∫„π∑—Èß
4  ‘Ëß∑¥≈Õß¡’§à“∑’ËμË”°«à“ 0.500 ´÷Ëß‡ªìπ§à“«Õ‡μÕ√å·Õ°∑‘«‘μ’∑’Ë∑”„Àâ®ÿ≈‘π∑√’¬å∑ÿ°™π‘¥‰¡à “¡“√∂‡®√‘≠‡μ‘∫‚μ
‰¥â  ”À√—∫§à“æ’‡Õ™∑’Ë‰¥âæ∫«à“º—°ª≈—ß¢“«®–¡’æ’‡Õ™Õ¬Ÿà„π™à«ß 5.2-5.6 ‚¥¬ à«π¢Õß WCS ∑’Ë¡’§à“æ’‡Õ™‡∑à“°—∫
5.26 ¡’§à“ Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Chatchawal ·≈–§≥– [15] ´ ÷Ëß‰¥â»÷°…“°“√ °—¥‡¡◊Õ°®“°º—°ª≈—ß ·≈–
æ∫«à“º—°ª≈—ß·¥ß∑—Èß à«π„∫·≈–≈”μâπ¡’§à“æ’‡Õ™Õ¬Ÿà„π™à«ß 6.6-6.9
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μ“√“ß∑’Ë 1 √âÕ¬≈–º≈º≈‘μ ª√‘¡“≥§«“¡™◊Èπ ª√‘¡“≥πÈ”Õ‘ √– ·≈–§à“§«“¡‡ªìπ°√¥¥à“ß¢Õß “√ °—¥®“°º—°ª≈—ß
 “¬æ—π∏ÿå  à«π Yield (%) Moisture content (%) Water activity pH
¢“« „∫ WCL 2.17 7.16 ± 0.07a 0.479 ± 0.002a 5.54 ± 0.06c
≈”μâπ WCS 0.91 4.21 ± 0.59b 0.415 ± 0.002c 5.26 ± 0.01d
„∫ RCL 2.86 4.75 ± 0.09b 0.438 ± 0.012b 6.67 ± 0.03b
·¥ß ≈”μâπ RCS 1.37 6.59 ± 0.22a 0.376 ± 0.008d 6.93 ± 0.03a
μ—«Õ—°…√∑’Ëμà“ß°—π„π·μà≈–§Õ≈—¡πå · ¥ß∂÷ß§à“∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)
®“°°“√«‘‡§√“–Àå§à“ ’æ∫«à“ §à“§«“¡ «à“ß (L*) ¢Õß RCS ¡’§à“¡“°∑’Ë ÿ¥ · ¥ß„Àâ‡ÀÁπ«à“ RCS
¡’§«“¡ «à“ß¡“°°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õ’° 3  ‘Ëß∑¥≈Õß  ”À√—∫§à“ a* ¢Õß∑—Èß 4  ‘Ëß∑¥≈Õß æ∫«à“ RCS ¡’
§à“‡∑à“°—∫ 2.07 ÷´Ëß§àÕπ‰ª∑“ß ’·¥ß ‡π◊ËÕß®“°≈—°…≥–≈”μâπ¢Õßº—°ª≈—ßæ—π∏ÿå·¥ß¡’ ’·¥ß·°¡¡à«ß „π¢≥–∑’Ë
WCL ·≈– RCL æ∫«à“¡’§à“ a* §àÕπ‰ª∑“ßμ‘¥≈∫ · ¥ß«à“¡’≈—°…≥–ÕÕ°‰ª∑“ß ’‡¢’¬« ‡π◊ËÕß®“°‡ªìπ à«π
¢Õß„∫  ”À√—∫„π à«π¢Õß§à“ b* · ¥ß„Àâ‡ÀÁπ«à“∑—Èß 4  ‘Ëß∑¥≈Õß¡’§à“∫«° ‚¥¬¡’≈—°…≥– ’ÕÕ°‰ª„π∑“ß ’
‡À≈◊Õß‡≈Á°πâÕ¬ ¥—ßμ“√“ß∑’Ë 2
μ“√“ß∑’Ë 2 §à“ ’ L*, a* ·≈– b* ¢Õßºß¢Õß “√ °—¥‡¡◊Õ°º—°ª≈—ß
 “¬æ—π∏ÿå  à«π L* a* b*
¢“« „∫ WCL 36.28c ± 0.08 -0.04c ± 0.05 4.19b ± 0.03
≈”μâπ WCS 36.09c ± 0.06 0.69b ± 0.04 4.03b ± 0.03
·¥ß „∫ RCL 38.31b ± 0.06 -0.03c ± 0.03 5.18a ± 0.08
≈”μâπ RCS 40.93a ± 0.57 2.07a ± 0.18 5.11a ± 0.48
μ—«Õ—°…√∑’Ëμà“ß°—π„π·μà≈–§Õ≈—¡πå · ¥ß∂÷ß§à“∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)
®“°°“√∑¥ Õ∫§«“¡‡ªìπ‡¡◊Õ°‚¥¬„™â Ruthenium red test æ∫«à“ ¡’ ’™¡æŸª√“°Ø≈âÕ¡√Õ∫
Õπÿ¿“æ‡¡◊ËÕ àÕßºà“π°≈âÕß®ÿ≈∑√√»πå · ¥ß∂÷ß§«“¡‡ªìπ‡¡◊Õ°¢Õß∑—Èß 4  ‘Ëß∑¥≈Õß ‚¥¬æ∫«à“ Ruthenium
red ®–®—∫°—∫ “√ª√–°Õ∫ª√–‡¿∑ ¡‘«‚§æÕ≈‘·´Á°§“‰√¥å  àßº≈„Àâ ’™¡æŸ¢Õß “√ Ruthenium red ª√“°Ø
≈âÕ¡√Õ∫Õπÿ¿“§ [19] ·≈–§à“§«“¡Àπ◊¥¢Õß “√ °—¥º—°ª≈—ß°àÕπÕ∫·≈–À≈—ß®“°°“√§◊π√ŸªÀ≈—ßÕ∫ ¥—ßμ“√“ß∑’Ë
3 æ∫«à“ §«“¡Àπ◊¥¢Õß “√ °—¥º—°ª≈—ß ¡’§«“¡·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p<0.05) ‚¥¬§«“¡Àπ◊¥¢Õß
 “√ °—¥°àÕππ”‰ªÕ∫¢Õß WCL ¡’§à“¡“°∑’Ë ÿ¥ μ“¡¥â«¬ RCS, WCS ·≈– RCL μ“¡≈”¥—∫ À≈—ß®“°π—Èπ
‰¥â∑”°“√§◊π√Ÿª¢Õßºßº—°ª≈—ßÀ≈—ß®“°∑’Ëπ”‰ªÕ∫ ÷´Ëß¡’§«“¡‡¢â¡¢âπ‡∑à“°—∫√âÕ¬≈– 1.2 ·≈–π”¡“«—¥§«“¡
Àπ◊¥æ∫«à“¡’§à“§«“¡Àπ◊¥∑’Ë≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫§«“¡Àπ◊¥¢Õß “√ °—¥°àÕππ”‰ªÕ∫ ‚¥¬§«“¡Àπ◊¥¡’
§à“πâÕ¬°«à“ 10 ‡´πμ‘æÕ¬ å ∑—Èß 4  ‘Ëß∑¥≈Õß
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μ“√“ß∑’Ë 3 °“√∑¥≈Õß§«“¡‡ªìπ‡¡◊Õ° §à“§«“¡Àπ◊¥¢Õß “√ °—¥‡¡◊Õ°º—°ª≈—ß
 “¬æ—π∏ÿå  à«π Ruthenium red test °àÕπÕ∫ b*
¢“« „∫ WCL + 44.4 ± 0.8a 6.0 ± 0.4b
≈”μâπ WCS + 11.4 ± 0.6c 7.3 ± 0.2a
·¥ß „∫ RCL + 10.4 ± 1.2c 6.3 ± 0.4b
≈”μâπ RCS + 13.1 ± 0.4b 7.2 ± 0.1a
μ—«Õ—°…√∑’Ëμà“ß°—π„π·μà≈–§Õ≈—¡πå · ¥ß∂÷ß§à“∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)
®“°°“√μ√«® Õ∫À¡Ÿàøíß°å™—π¢Õßºß‡¡◊Õ°º—°ª≈—ß¥â«¬‡∑§π‘§ Fourier transform infrared
spectroscopy; FT-IR „π™à«ß§«“¡¬“«§≈◊Ëπ‡∑à“°—∫ 4000-650 cm-1 æ∫«à“∑ÿ° ‘Ëß∑¥≈Õß¡’À¡Ÿàøíß°å™—π
∫√‘‡«≥„°≈â°—∫§«“¡¬“«§≈◊Ëπ ‡∑à“°—∫ 3200 cm-1 ´÷Ëß· ¥ß∂÷ß°“√ —Ëπ·∫∫ Stretching ¢ÕßÀ¡Ÿà‰Œ¥√Õ° ‘´≈
·≈–æ∫«à“ WCL ·≈– WCS √«¡∂÷ß RCS ¡’Õß§åª√–°Õ∫¢ÕßÀ¡Ÿàøíß°å™—π Alkane (C-H Stretching),
Allene (C=C=C Stretching), Conjugated alkene (C=C Stretching), Amine (N-H Bending) ·≈–
Phenol (O-H Bending, C-O Stretching)  Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Harika ·≈–§≥– [20] ´÷Ëßæ∫«à“
WCL ¡’Õß§åª√–°Õ∫¢ÕßÀ¡Ÿà‰Œ¥√Õ°´‘≈ √«¡∂÷ßÀ¡Ÿà§“√å∫Õ°´‘≈ ‚¥¬À¡Ÿàøíß°å™—π Phenol (À¡Ÿà -OH) ∑’Ëæ∫
„πº—°ª≈—ß àßº≈„Àâº—°ª≈—ß¡’§«“¡ “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–μâ“π®ÿ≈‘π∑√’¬å‰¥â [21] „π¢≥–∑’Ë RCL
¡’À¡Ÿàøíß°å™—π∫√‘‡«≥„°≈â°—∫§«“¡¬“«§≈◊Ëπ ‡∑à“°—∫ 2175-2140 cm-1 ´ ÷Ëß· ¥ß∂÷ß°“√ —Ëπ·∫∫ Stretching ¢Õß
À¡Ÿà‰∑‚Õ‰´¬“‡πμ ¥—ßμ“√“ß∑’Ë 4
μ“√“ß∑’Ë 4 ™π‘¥¢ÕßÀ¡Ÿàøíß°å™—π¢Õßºß‡¡◊Õ°º—°ª≈—ß
À¡Ÿàøíß°å™—π º—°ª≈—ß¢“« º—°ª≈—ß¢“« º—°ª≈—ß·¥ß º—°ª≈—ß·¥ß
Interpretation  à«π„∫  à«π≈”μâπ  à«π„∫  à«π≈”μâπ
(WCL) (WCS) (RCL) (RCS)
Intermolecular bonded -OH Stretching 3270 3204 3282 3270
alcohol
Alkane C-H Stretching 2919 2921 2918
Thiocyanate S-C≡N 2161
1979 1983
Allene C=C=C Stretching 1979 1961 1967 1979
1944 1951
Conjugated alkene C=C Stretching 1618 1618 1618 1591
Amine N-H Bending
Phenol O-H Bending 1366 1382 1313 1310
1310 1316
C-O Stretching 1020 1039 1019 1014
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2. º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘°“√μâ“πÕπ¡Ÿ≈Õ‘ √–
 ”À√—∫§à“ IC50 μàÕ “√Õπÿ¡Ÿ≈Õ‘ √– DPPH æ∫«à“ WCL ·≈– RCS ¡’§à“ IC50 ∑’Ë‰¡à·μ°μà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠ (p ≥ 0.05) ‚¥¬ ¡’§à“ IC50 ‡∑à“°—∫ 0.98 ·≈– 1.22 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫
· ¥ß„Àâ‡ÀÁπ«à“ WCL ·≈– RCS ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’°«à“ ‡π◊ËÕß®“°¡’§à“ IC50 ∑’ËμË”
°«à“ ‚¥¬ “¡“√∂„™â§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’ËμË”°«à“„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–‰¥â√âÕ¬≈– 50 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫
WCS ·≈– RCL ‚¥¬ WCS ·≈– RCL ¡’§à“ IC50 ‡∑à“°—∫ 2.07 ·≈– 2.79 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫
‚¥¬§à“ IC50 ¢Õß RCL ¡’§à“ Õ¥§≈âÕß°—∫ß“π«‘®—¬¢Õß Kumar ·≈–§≥– [22]  à«π§à“ IC50 ¢Õß “√ °—¥
®“°º—°ª≈—ßμàÕ “√Õπÿ¡Ÿ≈Õ‘ √– ABTS æ∫«à“ WCL ·≈– RCS ¡’§à“ IC50 ∑’Ë‰¡à·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
(p ≥ 0.05) ‚¥¬¡’§à“ IC50 ‡∑à“°—∫ 2.47 ·≈– 2.37 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√μ“¡≈”¥—∫ · ¥ß„Àâ‡ÀÁπ«à“ WCL
·≈– RCS ¡’ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’°«à“ ‡π◊ËÕß®“°¡’§à“ IC50 ∑’ËμË”°«à“ ‚¥¬ “¡“√∂„™â
§«“¡‡¢â¡¢âπ¢Õß “√ °—¥∑’ËμË”°«à“„π°“√¬—∫¬—ÈßÕπÿ¡Ÿ≈Õ‘ √– ABTS ‰¥â√âÕ¬≈– 50 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ WCS
·≈– RCL · ¥ß„Àâ‡ÀÁπ«à“·π«‚πâ¡¢Õß§«“¡ “¡“√∂„π°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑—Èß 2 ™π‘¥ §◊Õ DPPH ·≈–
ABTS ¡’·π«‚πâ¡„π∑‘»∑“ß‡¥’¬«°—π ¥—ß√Ÿª∑’Ë 2
√Ÿª∑’Ë 2 §à“ IC50 ¢Õß “√ °—¥®“°º—°ª≈—ß à«π„∫·≈–≈”μâπ∑’Ë “¬æ—π∏ÿåμà“ß°—π ‚¥¬∑’Ë WCL §◊Õ º—°ª≈—ß
æ—π∏ÿå¢“« à«π„∫ WCS §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π≈”μâπ RCL §◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π„∫ ·≈– RCS
§◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ
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3. º≈¢Õß “¬æ—π∏ÿåº—°ª≈—ß·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘°“√μâ“π®ÿ≈‘π∑√’¬å
®“°°“√«‘‡§√“–Àå ¡∫—μ‘„π°“√μâ“π®ÿ≈‘π∑√’¬å¢Õß “√ °—¥º—°ª≈—ß‚¥¬„™â‡Õ∑“πÕ≈„π°“√ °—¥ ‚¥¬∑”
°“√«—¥ inhibition zone ‡æ◊ËÕ∑”°“√μ√«® Õ∫§«“¡ “¡“√∂„π°“√¬—∫¬—Èß·∫§∑’‡√’¬¢—Èπμâπ ¥—ß· ¥ß„πμ“√“ß∑’Ë
5 æ∫«à“  “√ °—¥ WCL §«“¡‡¢â¡¢âπ 110 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√  “¡“√∂¬—∫¬—Èß P. aeruginosa ‰¥â ‚¥¬¡’
inhibition zone ‡∑à“°—∫ 6.6 ¡‘≈≈‘‡¡μ√  “√ °—¥ WCS ∑’Ë§«“¡‡¢â¡¢âπ 110 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√  “¡“√∂¬—
∫¬—Èß®ÿ≈‘π∑√’¬å 2 ™π‘¥ ‚¥¬¡’ inhibition zone ¢Õß S. Typhimurium ·≈– P. aeruginosa ‡∑à“°—∫ 7.5 ·≈–
7.2 ¡‘≈≈‘‡¡μ√μ“¡≈”¥—∫ ‚¥¬ “√ °—¥ RCL §«“¡‡¢â¡¢âπ 120 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ “¡“√∂¬—∫¬—Èß®ÿ≈‘π∑√’¬å
2 ™π‘¥ ‚¥¬¡’ inhibition zone ¢Õß S. Typhimurium ·≈– P. aeruginosa ‡∑à“°—∫ 7.1 ·≈– 6.6
¡‘≈≈‘‡¡μ√μ“¡≈”¥—∫  ”À√—∫ “√ °—¥ RCS §«“¡‡¢â¡¢âπ 120 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√  “¡“√∂¬—∫¬—Èß®ÿ≈‘π∑√’¬å‰¥â
2 ™π‘¥ ‚¥¬¡’ inhibition zone ¢Õß S. Typhimurium ·≈– P. aeruginosa ‡∑à“°—∫ 8.2 ·≈– 7.4
¡‘≈≈‘‡¡μ√ μ“¡≈”¥—∫
μ“√“ß∑’Ë 5 §à“‡©≈’Ë¬‡ âπºà“π»Ÿπ¬å°≈“ß∫√‘‡«≥¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬¢Õß “√ °—¥º—°ª≈—ß
 “¬æ—π∏ÿå  à«π §«“¡‡¢â¡¢âπ §à“‡©≈’Ë¬‡ âπºà“π»Ÿπ¬å°≈“ß∫√‘‡«≥¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬ (¡‘≈≈‘‡¡μ√)
(mg/mL) S. aureus E. coli S. Typhimurium P. aeruginosa
60 - - - -
„∫ WCL 100 - - - -
110 - - - 6.6b ± 0.3¢“« 60 - - - 6.0b ± 0.3
≈”μâπ WCS 100 - - 7.2cd ± 0.7 6.9b ± 1.1
110 - - 7.5bc ± 1.0 7.2b ± 0.9
60 - - 6.5d ± 0.5 -
„∫ RCL 100 - - 6.6d ± 0.8 -
·¥ß 120 - - 7.1cd ± 0.6 6.6b ± 0.8
60 - - 7.9bc ± 0.8 6.3b ± 1.3
≈”μâπ RCS 100 - - 7.6bc ± 1.1 6.8b ± 1.4
120 - - 8.2b ± 1.2 7.4b ± 1.8
Positive control 28.2a ± 0.8 24.7a ± 0.7 27.4a ± 0.6 15.5a ± 1.9
μ—«Õ—°…√∑’Ëμà“ß°—π„π·μà≈–§Õ≈—¡πå · ¥ß∂÷ß§à“∑’Ë·μ°μà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠ (p < 0.05)
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®“°°“√∑”°“√»÷°…“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ·∫§∑’‡√’¬¢Õß “√ °—¥º—°ª≈—ß∑—Èß
4  ‘Ëß∑¥≈Õßæ∫«à“ §«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ·∫§∑’‡√’¬ P. aeruginosa ¢Õß “√ °—¥
WCL ¡’§à“‡∑à“°—∫ 55 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬„°≈â‡§’¬ß°—∫ß“π«‘®—¬¢Õß Oyewole ·≈–§≥– [23] ·≈–
æ∫«à“ “√ °—¥ WCS ¡’§à“ MIC ·≈– MBC ‡∑à“°—∫ 28 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ‚¥¬· ¥ß„Àâ‡ÀÁπ«à“ “√ °—¥
WCS ¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß·≈–°“√¶à“·∫§∑’‡√’¬ P. aeruginosa ‰¥â¥’°«à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√ °—¥
WCL, RCL ·≈– RCS ¥—ßμ“√“ß∑’Ë 6-7 ·≈–√Ÿª∑’Ë 3 æ∫«à“ “√ °—¥ WCS ¡’ ¡∫—μ‘„π°“√μâ“π®ÿ≈‘π∑√’¬å‰¥â
¥’∑’Ë ÿ¥ ‡π◊ËÕß®“°¡’§à“ MIC ·≈– MBC ∑’ËμË”∑’Ë ÿ¥‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√ °—¥ WCL, RCL ·≈– RCS
 ”À√—∫ “√ °—¥‡Õ∑“πÕ≈¢Õßº—°ª≈—ßæ∫«à“¡’§«“¡ “¡“√∂„π°“√¬—∫¬—Èß·≈–¶à“‡™◊ÈÕ·∫§∑’‡√’¬‰¥â¥’ ‡π◊ËÕß®“°
‡Õ∑“πÕ≈‡ªìπμ—«∑”≈–≈“¬Õ‘π∑√’¬å·≈– “¡“√∂≈–≈“¬ “√ª√–°Õ∫Õ‘π∑√’¬åÕÕ°¡“‰¥â¥’ ´÷Ëß “√ª√–°Õ∫
Õ‘π∑√’¬å¥—ß°≈à“« àßº≈„Àâ “√ °—¥¡’§«“¡ “¡“√∂„π°“√μâ“π‡™◊ÈÕ·∫§∑’‡√’¬‰¥â¥’ [24]
μ“√“ß∑’Ë 6 §à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¬—∫¬—Èß‡™◊ÈÕ·∫§∑’‡√’¬¢Õß “√ °—¥º—°ª≈—ß
 “¬æ—π∏ÿå  à«π Minimum Inhibition Concentration, MIC (mg/mL)
S. aureus E. coli S. Typhimurium P. aeruginosa
¢“« „∫ WCL 55 55 28 28
≈”μâπ WCS 28 55 28 55
·¥ß „∫ RCL 60 60 30 30
≈”μâπ RCS 60 60 30 30
μ“√“ß∑’Ë 7 §à“§«“¡‡¢â¡¢âπμË” ÿ¥∑’Ë “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬¢Õß “√ °—¥º—°ª≈—ß
 “¬æ—π∏ÿå  à«π Minimum Bactericidal Concentration, MBC (mg/mL)
S. aureus E. coli S. Typhimurium P. aeruginosa
¢“« „∫ WCL 110 55 55 55
≈”μâπ WCS 28 55 28 28
·¥ß „∫ RCL 60 60 60 60
≈”μâπ RCS 60 60 60 60
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 √ÿª·≈–Õ¿‘ª√“¬º≈
®“°°“√»÷°…“º≈¢Õß “¬æ—π∏ÿå·≈– à«π¢Õßº—°ª≈—ßμàÕ ¡∫—μ‘°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–·≈–μâ“π
®ÿ≈‘π∑√’¬å¢Õß‡¡◊Õ°º—°ª≈—ßæ∫«à“ º—°ª≈—ßæ—π∏ÿå¢“« à«π„∫·≈–º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ¡’§«“¡ “¡“√∂„π
°“√μâ“πÕπÿ¡Ÿ≈Õ‘ √–∑’Ë¥’∑’Ë ÿ¥ ‚¥¬§à“ DPPH IC50 ¢Õßº—°ª≈—ßæ—π∏ÿå¢“« à«π„∫·≈–º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ
¡’§à“‡∑à“°—∫ 0.98 ·≈– 1.22 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈–§à“ ABTS IC50 ¢Õßº—°ª≈—ßæ—π∏ÿå¢“«
 à«π„∫·≈–º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ ¡’§à“‡∑à“°—∫ 2.47 ·≈– 2.37 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ μ“¡≈”¥—∫ ·≈–
æ∫«à“º—°ª≈—ßæ—π∏ÿå¢“« à«π≈”μâπ¡’§«“¡ “¡“√∂„π°“√μâ“π®ÿ≈‘π∑√’¬å∑’Ë¥’∑’Ë ÿ¥‡¡◊ËÕ∑”°“√‡ª√’¬∫‡∑’¬∫°—∫ “√
 °—¥®“° à«πÕ◊Ëπ ·≈–§«“¡‡¢â¡¢âπμË” ÿ¥´÷Ëß®– “¡“√∂¶à“‡™◊ÈÕ·∫§∑’‡√’¬ S. aureus, S. Typhimururium ·≈–
P. aeruginosa ‡∑à“°—∫ 28 ¡‘≈≈‘°√—¡μàÕ¡‘≈≈‘≈‘μ√ ·≈–‡™◊ÈÕ·∫§∑’‡√’¬ E. coli ‡∑à“°—∫ 60 ¡‘≈≈‘°√—¡μàÕ
¡‘≈≈‘≈‘μ√ ‚¥¬À¡Ÿàøíß°å™—πøïπÕ≈ (À¡Ÿà -OH) ∑’Ëæ∫„πº—°ª≈—ß  àßº≈„Àâº—°ª≈—ß¡’§«“¡ “¡“√∂„π°“√μâ“π
Õπÿ¡Ÿ≈Õ‘ √–·≈–μâ“π®ÿ≈‘π∑√’¬å‰¥â ´÷ËßÕ“®®–¡’°“√»÷°…“‡æ‘Ë¡‡μ‘¡¥â“π§«“¡ —¡æ—π∏å√–À«à“ß‚§√ß √â“ß¢Õß “√
 °—¥μàÕ ¡∫—μ‘„π°“√μâ“π®ÿ≈‘π∑√’¬å ·≈–ª√–¬ÿ°μå„™â„πÕÿμ “À°√√¡Õ“À“√μàÕ‰ª ‡™àπ π” “√ °—¥®“°‡¡◊Õ°
¡“„™â„π°“√™–≈Õ°“√‡πà“‡ ’¬‡æ◊ËÕ¬◊¥Õ“¬ÿ°“√‡°Á∫√—°…“ ‚¥¬¡’ß“π«‘®—¬∑’Ë‰¥â∑”°“√ °—¥‡¡◊Õ°®“°‡¡≈Á¥μâπÀ¡Õ
πâÕ¬À√◊Õº—°°“¥πÈ” ·≈–π”‰ªº ¡√«¡°—∫πÈ”¡—π∑’Ë °—¥‰¥â®“°º—°™’≈“« ‡æ◊ËÕ„™â„π°“√¬◊¥Õ“¬ÿ°“√‡°Á∫‡π◊ÈÕ«—« ‚¥¬
æ∫«à“‡π◊ÈÕ«—«∑’Ë‡§≈◊Õ∫¥â«¬ “√ °—¥‡¡◊Õ°√«¡°—∫πÈ”¡—π®“°º—°™’≈“« ¡’ª√‘¡“≥®ÿ≈‘π∑√’¬å∑—ÈßÀ¡¥≈¥≈ß ‚¥¬¡’
°“√≈¥≈ß¢Õß E. coli, S. aureus ·≈–øíß‰® ‡¡◊ËÕ√–¬–‡«≈“„π°“√‡°Á∫√—°…“¬“«π“π¢÷Èπ [4] ·≈–¡’°“√π”
 “√ °—¥®“°º—°„∫‡¢’¬« 10 ™π‘¥ „™â‡ªìπ “√°—π‡ ’¬„πº≈‘μ¿—≥±å‡π◊ÈÕ [5]
S. aureus
E. coli
SWU Sci. J. Vol. 34 No. 2 (2018)172
°‘μμ‘°√√¡ª√–°“»
¢Õ¢Õ∫§ÿ≥ ”π—°ß“π§≥–°√√¡°“√«‘®—¬·Ààß™“μ‘ («™.)  ”À√—∫∑ÿπ π—∫ πÿπß“π«‘®—¬
‡Õ° “√Õâ“ßÕ‘ß
1. Gyawali, R., & Ibrahim, S. A. (2014). Natural products as antimicrobial agents. Food
Control, 46, 412-429.
2. Vineet, B., Vikesh, V., Narendra, G., Rishabha, M., & Sharma, P. K. (2010). Formulation
and evaluation of different concentration chitosan based periodontal film of ofloxacin.
Journal of Pharmacy Research, 3(3), 528-532.
3. Jani, G. K., Shah, D. P., Prajapati, V. D., & Jain, V. C. (2009). Gums and mucilages:
versatile excipients for pharmaceutical formulations. Asian Journal of Pharmaceutical
Sciences, 4(5), 309-323.
4. Behbahani, B. A., Shahidi, F., & Yazdi, F. T. (2017). Use of Plantago major seed muci-
lage as a novel edible coating incorporated with Anethum graveolens essential oil on shelf
life extension of beef in refrigerated storage. International Journal of Biological Macro-
molecules, 94, 515-526.
√Ÿª∑’Ë 3 §à“ MBC (1) WCL §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π„∫ (2) WCS §◊Õ º—°ª≈—ßæ—π∏ÿå¢“« à«π≈”μâπ
(3) RCL §◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π„∫ (4) RCS §◊Õ º—°ª≈—ßæ—π∏ÿå·¥ß à«π≈”μâπ
P. aeruginosa
S. Typhimurium
«“√ “√«‘∑¬“»“ μ√å ¡»« ªï∑’Ë 34 ©∫—∫∑’Ë 2 ∏—π«“§¡ (2561) 173
5. Kim, S. J., Cho, A. R., & Han J. (2013). Antioxidant and antimicrobial activities of leafy
green vegetable extracts and their applications to meat product preservation. Food Control,
29, 112-120.
6. Toshiyuki, M., Kazuhiro, H., & Masayuki, Y. (2001). Medicinal foodstuffs XXIII struc-
tures of new oleanane-type triterpene oligoglecosides, Basellasaponins A, B, C, and D. from
the fresh aerial parts of Basella rubra L. Chemical and Pharmaceutical Bulletin, 49(6),
776-779.
7. Adhikari, R., Kumar, HN. N., & Shruthi, SD. (2012). A Review on Medical Importance of
Basella alba L. International Journal of Pharmaceutical Sciences and Drug Research,
4(2), 110-114.
8. Hexiang, W., & Tzi, B. N. (2004). Antifungal peptides, a heat shock protein-like peptide,
and a serine-threonine kinase-like protein for ceylon spinach seeds. Peptides, 25, 1209-1214.
9. Chatchawal, C., & Nualkaew, N. (2009). Ceylon Spinach (Basella alba L.), A Nutritious
Local Vegetable with Potential for Health Food Production. Journal of Thai Traditional
and Alternative Medicine, 7(2-3), 197-201.
10. Jaicheun, P., & Samutsri, W. (2014). The optimum extraction temperature of mucilage
polysaccharide from okra, jewûs ear mushroom, ceylon spinach, and paco fern. Proceeding
of the Rethink: 4th Social Development for sustainability in ASEAN community; 11-13
June 2014. Centara Hotel and Convention Centre, Khon Kaen, Thailand. p. 415-419. (in
Thai)
11. AOAC. (2000). Official Method of Analysis of AOAC International. 17th ed., Washington
D.C., USA: The Association of Official Analytical Chemists.
12. Alalor, C. A., Avbunudiogba, J. A., & Augustine, K. (2014). Isolation and characterization
of mucilage obtained from Colocasia exculenta. International Journal of Pharmacy and
Biological Sciences, 4(2), 25-29.
13. Deogade, U. K., Deshmukh, V. N., & Sakarkar, D. M. (2012). Natural gums and mucilageûs
in NDDS: Applications and recent approaches. International Journal of PharmTech Re-
search, 4(2), 799-814.
14. Surin, S., Seesuriyachan, P., Thakeow, P., You, S. G., & Phimolsiripol, Y. (2018). Antioxi-
dant and Antimicrobial Properties of Polysaccharides from Rice Brans. Chiang Mai Jour-
nal of Science, 45, 1372-1382.
15. Chatchawal, C., Nualkaew, N., Preeprame, S., Porasuphatana, S., & Priprame A. (2009).
Physical and biological properties of mucilage from Basella alba L. Stem and Its gel
formulation. Isan Journal of Pharmaceutical Sciences, 6(3), 104-112. (in Thai)
16. Suguna, J., Thenmozhi, S., Parimalam, K., Kalaiselvi, K., & Selvam, K. P. (2015). Antimi-
SWU Sci. J. Vol. 34 No. 2 (2018)174
crobial and antioxidant activity of the leaf extract of Basella alba. International Journal of
Pharmacy and Pharmaceutical Research, 3(2), 66-77.
17. Sen, K., Goel, A., Rawal, S., Mahajan, N., Baboo, S., & Alok, S. (2012). Antimicrobial
activity of Basella rubra leaves. International Journal of Pharmaceutical Sciences and
Research, 1(2), 88-91.
18. Alma, M. H., Nitz, S., Kollmannsberger, H., Digrak, M., Efe, F. T., & Yilmaz, N. (2004).
Chemical composition and antimicrobial activity of the essential oils from the gum of
Turkish pistachio (Pistacia vera L.). Journal of Agricultural and Food Chemistry, 52(12),
3911-3914.
19. Luft, J. H. (1971). Ruthenium red and violet. I. chemistry, purification, methods of use for
electron microscopy and mechanism of action. The Anatomical Record, 171, 347-368.
20. Harika, B., Shammuganathan, S., & Gowthamarajan, K. (2016). Formulation and evalua-
tion of controlled release cefixime Nnanoparticles prepared using Basella alba leaf muci-
lage and chitosan as matrix formers. Journal of Pharmaceutical Sciences and Research,
8(2), 92-99.
21. Gelssman, T. A., (1963). Flavonoid compounds tannins lignins and related compounds.
Comprehensive Biochemistry, 9, 213-215.
22. Kumar, S. S., Manoj, P., & Giridhar, P. (2015). Fourier transform infrared spectroscopy
(FTIR) analysis, chlorophyll content and antioxidant properties of native and defatted foli-
age of green leafy vegetables. Journal of Food Science and Technology, 52(12), 8131-
8139.
23. Oyewole, O. A., Owolabi, O. A., & Okoliegbe, I. N. (2012). The antimicrobial activities of
crude methanolic extracts of Basella alba on selected microorganisms. Natural Products:
An Indian Journal, 8(8), 336-340.
24. Priya, L., Gupta, A., Mahajan, S., Agnihitri, R. K., and Sharma, R. (2015). Evaluation of
antimicrobial properties of Basella rubra methanolic extracts on selected microorganisms.
International Journal of Pharma Sciences and Research, 6(2), 334-336.
